INTRODUCTION
Among the decapods, tegumental glands are a ubiquitous feature. Generally, the glands are characterized by spherical masses that originate below the epidermal cells, leaking their contents into a central duct that opens onto the surface through a pore. Glands may vary in number and in structural components between species (Felgenhauer, 1991) .
It is generally thought that during decapod evolution, these structures have increased not only in structural, but also functional complexity as they appeared on such divergent structures as branchiae, pereiopods, pleopods, and uropods. It has been proposed that tegumental glands may be involved in tanning of the integument via phenoloxidase production, in Orconectes propinquus (Girard, 1852), Palaemonetes pugio Holthuis, 1949 , Menippe rumphii (Fabricius, 1798 and Homarus americanus Milne-Edwards, 1837 (Stevenson and Schneider, 1962; Doughtie and Rao, 1982; Babu et al., 1985; Talbot and Zao, 1991) . This may be valid given the concentration of these glands in structures that need rapid tanning, such as mouthparts and the esophagus. (Felgenhauer, 1991) . The production of mucus substances by the mouthparts is another function attributed to tegumental glands (Alexander, 1989) . This substance would facilitate the ingestion of small food particles or might aid the lubrication of large food particles at the time of ingestion such as in Palaemonetes serratus.
Another function attributed to tegumental glands is the production of cement substances involved with egg attachment. It has been postulated that in Homarus americanus (Aiken and Waddy, 1982; Johnson and Talbot, 1987; Talbot and Zao, 1991) and Palaemon macrodactylus Rathbun, 1902 (Fisher and Clark, 1983 ) that the tegumental glands are involved in producing cement substances during spawning to facilitate attachment of eggs. Yet another suggested function of tegumental glands is chemical signaling during the liberation of urine from these glands found in the nephropore of Homarus americanus (Bushmann and Atema, 1996) .
In decapod crustaceans, tegumental glands have also been found in appendages associated with grooming (Bauer, 1981 (Bauer, , 1989 , suggesting the production of chemical antifouling substances to discourage the attachment of epibionts and debris. In anomuran decapods, unlike other decapods, P5 differs from the other pereiopods being reduced in size and in its resting within the branchial chamber. Rather the sweeping movements of these heavily setose appendages act as small brushes, grooming structures such as gills, carapace, pleon, pleopods, and eggs (Bauer, 1981; Martin and Felgenhauer, 1986; Bauer, 1989; Holmquist, 1989; Pohle, 1989; Förster and Baeza, 2001) .
The South American aeglids, the only freshwater anomuran decapods with peculiar biological and ecological characteristics, like other anomurans use the last pair of pereiopods for grooming. Martin and Felgenhauer (1986) analysed the external morphology of these appendages for Aegla platensis Schmitt, 1942. The present study aims to describe the internal anatomy of P5 of Aegla platensis and discuss related functional aspects.
MATERIAL AND METHODS
Specimens of Aegla platensis were collected in Mineiro brook, Taquara, RS, Brazil (298469S-508539W). The P5 of five males and five females were dissected and fixed in Bouin's solution for 24 h, decalcified with 10% EDTA and washed in tap water (24 h). The material was dehydrated in an ascending series of alcohol and diaphanization in chloroform, and then embedded in paraffin. Sections (7 and 8 lm) were obtained with a microtome LEICA RM2145 and stained using the histological hematoxylin and eosin routine (Manual, 1960) . Visual analysis and microphotography was undertaken using a NIKON OPTIPHOT II light microscopy.
For electron transmission microscopy (TEM) the appendages of five other males and females were carefully dissected fixed in a mixture of 4% paraformaldehyde and 2.5% glutaraldehyde in 0.1 M phosphate buffer. The material was then washed in the same buffer, postfixed with 1% osmium tetroxide for 1 h, dehydrated in an ascending series alcohol and acetate, preembedded in araldite and acetone (1 : 1) and finally embedded in araldite (Durcupan ACM, Fluka). The material was than polymerized for 3 days at 568C. The semithin sections (1 lm) were cut with an ultramicrotome MT 6000-XL using glass knives and stained with 1% toluidine blue in 1% sodium tetraborate. The ultrathin sections (70 nm) were obtained with the same ultramicrotome employing a diamond knife (Diatome). These sections were stained with 2% uranyl acetate followed by 1% lead citrate (Reynolds, 1963) . The ultrathin sections were examined using a JEM 1200 EX II transmission electron microscope (Centro de Microscopia Eletrônica, UFRGS).
RESULTS

Location
Internally the P5 of Aegla platensis has mainly striated muscles, loose conjunctive tissue, and tegumental glands. These glands are acini in the shape of rosettes organised in clusters along the appendage and by virtue to its localization the glands were designed PeTGs (pereiopodal tegumental glands). The PeTGs were observed occur in clusters along the appendage. The largest cluster is located in the distally on the propodus. A medial cluster is found on the carpus and a third cluster is located proximally on the ischium. In distal cluster glands were observed scattered across on the propodus whereas in both the medial and proximal clusters glands were observed only next to the cuticle (Fig. 1) . 
General Morphology of Pereiopodal Tegumental Glands
The PeTGs were classified into two types: type 1 and type 2 ( Fig. 2A) . Designated type 1 PeTGs consist of mixed acini, with mucous cells characterized by a pale-staining cytoplasm, and serous cells that have strongly highly-staining cytoplasm (Fig. 2B) . In contrast, type 2 PeTGs only present highly staining cytoplasm (Fig. 2C) . Furthermore, type 1 PeTGs are generally larger than type 2 PeTGs (Fig. 2A) . Both types have a central duct that varies in shape from round to oval, and extends to the surface. In many of the type 1 and 2 PeTGs, we observed the large and euchromatic cellular nuclei of the central cell (one nucleus per PeTG), located between the canal and the nucleus of the secretory cells ( Fig. 2A) .
Ultrastructure
The PeTGs are multicellular structures, composed of secretory cells and a central cell. The secretory cells are pyramidal formation with pleomorphic nuclei (spherical and oval) located in the basal third of the cell (Fig. 3A) . The central cell has a nucleus with some indentations (Fig. 3A) , a smaller quantity of heterochromatin and a less developed RER and Golgi complex. In the nucleus of the secretory cells the heterochromatin granules were condensed to nuclear membrane and spread throughout the caryoplasm. The cytoplasm has well developed RER, extending to the external perinuclear membrane. Numerous electron-lucid and electron dense vesicles are seen in the cytoplasm (Fig. 3B) . The electronlucid vesicles are mainly located in the apical region, while the electron-dense vesicles are located mainly in the basal region of the cell. The well-developed Golgi complex has 8-12 cisterns with different electron-densities of maturation. At the lateral extremities, the cisterns appear to be dilated and it is possible to see electron-dense vesicles sprouting from these extremities and from the maturing face or trans face (Fig. 3C) . The electron-dense granules are seen to fuse as they appear closer to the apical region of the cell, where they release their content into a central duct (Fig. 3D) . Also, in the cytoplasm of the secretory cells, concentric structures consisting of 8-10 electron-dense lamellas were seen (Fig. 3E) .
DISCUSSION
Regarding general morphology, the PeTGs of the fifth pair of pereiopods of Aegla platensis conform to the same pattern of multicellular tegumental glands as seen in other decapod crustaceans (Felgenhauer, 1991) . These structures have the shape of a rosette, in which the secretory cells are arranged in a concentric formation around the central duct (Aiken and Waddy, 1982; Doughtie and Rao, 1982) .
The central cell is involved in the transformation or storage of vesicles produced in the secretory cells (Doughtie and Rao, 1982) . Our results, however, do not show the central cell divided into central and peripheral lobules as seen in Palaemonetes pugio Holthuis, 1949 (Doughtie and Rao, 1982) .
Ultrastructurally, the secretory cells of the PeTGs of Aegla platensis are also similar to those described in the literature (Doughtie and Rao, 1982; Alexander, 1989; Felgenhauer, 1991; Talbot and Zao, 1991) . By virtue of their secretory activity, they possess well-developed RER and numerous Golgi bodies spread throughout the cytoplasm. The Golgi body is responsible for the production of secretory vesicles (Alberts et al., 1994) , which in PeTGs of Aegla platensis are shown to be electron-lucid and electrondense. Generally, tegumental glands are attributed to different functions depending on their location. Thus, in Palaemon serratus (Pennant, 1777), the secretory vesicles found in the tegumental glands of the mouthparts are thougth to participate in the production of distinct mucosubstances with different physical and chemical properties involved in the ingestion of food particles (Alexander, 1989) . On the other hand, the secretory vesicles found in the tegumental glands of the pleopods of Homarus americanus produce secretory vesicles that may be involved in egg attachment (Aiken and Waddy, 1982; Johnson and Talbot, 1987) or in the tanning (Talbot and Zao, 1991) . In contrast, the secretory vesicles found in the tegumental glands of the gills of Palaemonetes pugio may produce phenol-oxidase, the main compound involved of tanning process (Doughtie and Ranga Rao, 1982) . Our results suggested that the electro-lucid vesicles are of a mucopolysaccharide nature. In Penaeidea and Brachyura, it was found that the mucopolysaccharides, among other functions, can act as anti-microbial agents (Radha and Subramoniam, 1985; Sasikala and Subramoniam, 1987; Beninger and Larocque, 1998) .
On the other hand, the content of electron-dense vesicles in PeTGs of Aegla platensis indicate the proteinic nature due to the different degrees of electron density (different stages of maturation) and the granulo-fibrillar nature.
In the secretory cells of the PeTGs, similar structures were observed to those found in the tegumental glands of Atya innocous and referred to as multi-lamellar whorl organelles (Felgenhauer and Abele, 1983) . Felgenhauer (1991) suggests that these structures produce antifouling or wetting agents that discourage fouling and would be very similar to those observed by Williams (1977) in type II cells from the pulmonary alveoli of foetal rats. In the lungs of vertebrates these cells produce surfactants that maintain alveolar integrity. Bauer (1981 Bauer ( , 1989 corroborate the possibility of the production of antifouling compounds or surfactants that aid in cleaning.
Despite these indications the association between the production of mucopolysaccharides and surfactants and cleaning function is weak. For example, in tropical species of marine brachyurans no evidence was found of the production of an antifouling substances (Becker and Wahl, 1996) , suggesting that behavioural adaptations may be more important in the task of eliminating epibionts and debris. The behavioural mechanism associated with the mechanical grooming, performed by setae of P5 in Aeglidae, may be the main cleaning mechanism. Given this, further research aimed establishing the function of PeTGs of the fifth pereiopod of Aegla platensis will be necessary, as is the case for other crustaceans.
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